TRUSS DESIGN PROBLEM
Consider ann-bar truss with n member areas as design variables subjected to q load conditions. A fully stressed state (of FSD) is reached when each member ' 
Iterative solution to Eqs. (3) and (4) yields the optimum results.
The optimality of the fully stressed design is considered by examining the relation that exists between the design variables and the active constraints in the following three cases.
Case 1: the number of active constraints exceeds the number of design variables
Case 2: the number of active constraints equals the number of design variables Case 3: the number of active constraints is fewer than the number of design variables A three-bar truss subjected to two load conditions (see Fig. 1 (a)), with three design variables, six stress constraints, and weight as the merit function, is used for illustration of the three cases. The optimal solution is at the intersection of any n out of the (n + v) active constraints. The remaining v are follower constraints passing through the optimal point. For the truss with three design variables, assume an optimal design with four active constraints, gl, g3, gs, and g6 (see Fig. l(b) (3) and (4)) represents 2n equations in 2n unknowns.
The uncoupled Eq. (4), being n constraint equations, can be solved for the n design variables. The n multipliers and optimum weight can be back-calculated from the design variables.
For the three-bar truss, the solution of three constraints will yield the design variables. The optimum weight and the multipliers can be backcalculated from Eqs. (1) and (3) respectively.
When the number of active constraints equals or exceeds the number of design variables, the solution of the active constraints (i.e., Eq. (4)) provides the design variables. The design thus obtained is both fully stressed and optimum. FSD is attempted without restricting the lower bound for the member areas, then the design will degenerate to a determinate structure that, of course, will be fully stressed and optimum. If, however, a minimum bound A rain is specified for member areas, the resulting design will have (n -r) fully stressed members with (n -r) active stress constraints and r member areas that reach the minimum bounds of A rain. These properties, from an analytical viewpoint, become equivalent to n active constraints consisting of (n -r) stress constraints and r lower bound side constraints.
Since there are n design variables, this example falls under Case 2. In other words, the fully stressed design of a truss under a single load also represents the optimum design.
A fully stressed design state can be defined in terms of two indices, Indexstress and Index all:
indexStres s = (number of active stress constraints ) (number of independent design variables)
.indexall = (number of active stress constraints + number of active bounds) (number of independent design variables) Index = maximum (Index stress, Index au )
For analytical purposes, a fully stressed state is reached when the Index > 1. 
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